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Scrum Upidi tAd lipoproteins of $0 active and passivt smokers van compared wttfa levdt in 25 control 
subject*. Active smoking resulted la u increase in total cholesterol (T,) nod trig iyttrldm (TJ u 
compered to control group. The passive smokers also shoved relatively higher levels hut the effect was 
not significant. Aetiv* smoking raised the low density lipoprotein cholesterol (LDL.) and very lov- 
densJry Wpoprotrin cholesterol (VLDU) levels whereas high density lipoprotein cholesterol (HDUJ 
contest was lowered, thus resulting in decreased retina of HDL«/T« and KDL«/LDU, The passive 
smokers ako showed slightly higher levels of LDU tod VXDI. but lower levels of HDU, and a lower 
HDL./LDU ratio. Oar fiodinp saggtet that smokLug alters the aeram lipids and lipoproteins and these 
changes are related to the duration and amount of smokihg. 


Large prospective epidemiological studies have 
shown strong association between cigarette 
smoking And several diseases. The potential of 
develbping coronary artery disease in male 
cigarette smokers is approximately 2.14 timet 
greater than in non-smokers*. The risk of 
infarction for both men and women is correlated 
with the number of cigarettes smoked daily 3 . 
Association of cigarette smoking, scrum 
lipoproteins and eoronary artery disease has been 
reported by several workers* \ 

Various reports suggest that involuntary in¬ 
halation of cigarette smoke by non-smokeri 
causes disease, most notably lung disease*'*. The 
ubiquitousness of tobacco smoke in homes, work 
places and public areas makes exposure to 
environmental tobacco smoke unavoidable*’ 1 . 


Asymptomatic non-smoken who are chronically 
exposed to smoke contaminated air may develop 
small airway dysfunction* ,0 . Several studies 
suggest that passive smoking increases the risk for 
lung cancer 4 and aggravates angina pectoris 11 . 

Very little attention has been paid to the efTect 
of passive smoking on serum lipids and 
lipoproteins. In view of the fact that large 
population in India is exposed to passive smoking, 
the present study has boen undertaken to know 
the efTect of passive smoking on serum lipids and 
lipoproteins compared to that in chronic smokers 
and control subjects. 

Material & Methods 

A total of 75 subjects of middle income group 
known to perform moderate physical activity were 
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included in tbe present study. Twenty five males 
who smoked more than 15 cigarettes a day for 
more than 5 consecutive yean were taken as 
smokers, 25 non-smokers who were chronically 
exposed to smoke of atie&st 20 cigarettes a day, in 
their homes and/or in work places in closed 
environment of room (a)/ office (s) were taken aa 
passive smokers. Similarly, 25 male non-smokers 
matched for age and physical activity were taken 
as control; these individuals lived with strict non- 
smoken at home and also in their work place. 

Subjects suffering from diseases which are 
known to alter the lipid profile such as diabetes 
mcllitus, uremia, nephrotic syndrome, hypo¬ 
thyroidism. hyperthyroidism and acromegaly, 
were excluded from the study. Alcoholics and 
subjects on steroids were also excluded from tbe 
study. 

Ten ml of blood sample was collected after an 
overnight fast from each subject. The serum was 
separated by centrifugation at 3000 rpm for 10 
min and was sued for lipid and lipoprotein 
analysis. Total lipids were extracted from the 
serum 11 and serum total cholesterol (T c ) 13 ,serum 
triglycerides (T,) 14 in the extracted lipids, HDLr 11 , 
LDU and VLDL*'* were estimated. Student’s V 
test was used for analysis of the data. 

Results 

Table I shows tbe comparison of T, and T f of 
smokers and passive smokers with that of control 
subjects. Significantly higher levels of T< (J°<0.05) 


and T| (f*<0.01) were observed in smokers 
whereas tbe passive smoken showed marginally 
higher levels but the values were statistically 
insignificant when compared to controls. Tbe 
active smoken bad significantly higher levels of 
LDL. (P<0.01) and VLDU (PC0.05) than 
controls, whereas these levels of passive smoken 
showed no significant difference (Table II). The 
levels of HDU in both groups were not 
significantly different when compared with control. 
The ratios of HDLc/T, and HDLr/LDL. of 
smoken were significantly lower (.PC0.QI) ns 
compared to control group. Passive smoken, 
however, showed significantly lower (^C0.05) 
ratio of HDL*/LDL< only (Table III). 

Table IV shows the T t and T, of moderate and 
heavy smokers of different durations. Moderate 
smoken (smoking 15 to 20 cigarettes/day) who 
were smoking for more than 15 yr and heavy 
smoken (smoking more than 20 cigarettes/day) 
irrespective of the duration showed significantly 
higher levels of T< (^<0.05) and T» (P<0,01) 
when compared to controls. LDL, of moderate 
and heavy smoken were also significantly higher 
(P<0.05) irrespective of duration of smoking, 
whereas no significant differences were observed 
in HDL, of both groups as compared to eontrol 
group (Table V). Tbe levels of VLDL. were also 
significantly higher in moderate smoken who 
smoked for more than 15 yr and heavy smoken. 
Irrespective of the duration of smoking both 
heavy and moderate smoken had significantly 


Table I. Companion el total cholesterol (T,) end tri*lyc*ndet (T«) ofimofccr» and pauivt imekoi with nen-amoker control* 


T,(ms/dl) T, (ms/dl) 



Ringe 

Mun ± $£ 

lUnfe 

Mcu ± SE 

Control 

140-270 

197.72 

10-126 

100.16 

(n * 25) 


± 7.04 


±2.46 

Smoken 

110-300 

233.31 

96-166 

231.22 

<n * 25) 


± S.I3” 


± 2.77* 

Pusivc smoken 

146-266 

202.00 

40-131 

106.00 

(n * 25): 


S 4.62 


±2.76 


Pviluet. •■<0.05, u eomptrvd lo control! 


Source: https://www.industrydocuments.ucsf.edu/docs/tnpx0000 
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Table 11. Comparison of cholesterol of lipoprotein fractions in cankers tad passive smokers with controls 


RDL (atm 

LDU (mt/il) 

VLDU (at/m 


Range 

Mean ± SE 


Mean k SE 

Range 

Mean ± SE 

Control 

11-74 

5148 

75-174 

117.61 

17-29 

21.76 

(o 8 25) 


± 1.80 


±5.66 


±0.69 

Saokan 

40-76 

52.88 

116-221 

153.52 

11-37 

26.U 

(" 8 25) 


± 1.68 


± 4.96* 


± 1.06** 

Huivt i maker. 

40-73 

55.24 

•3-170 

123.72 

16-32 

22.10 

(a * 25) 


± 1.72 


±3.11 


±0.72 

^valuo, KTO.OI; 

•*<0.05. u compared to controls 






Table EEL Ratio of HDU/T# and HDU/LDU of imokon and p&afvt smokers compared with control* 



HDU/T, 

HDLr/LDL* 

Range 

Mean ± SE 

jtange 

Men ± SE 

Control 

045446 

040 

0.374.68 

0.51 

(as 25} 


±0.006 


±0.016 

Smoker* 

0.17-0.2* 

0.23 

044-0.47 

0.35 - 

(a 8 25) 


±0.006* 


± 0.012* 

Piuive tmoken 

0.18-041 

0.28 

0444,65 

0.45 

(a 8 25) 


±0.008 


± 0.016** 

Rvalues, *<0.01; 

••<0.05, u compared to control! 




Tahia fV. T, mad T f of moderate tad heavy rankers of different duration 



Duration 

yr 


T f (ma/dl) 

T,(mg/dl) 




Range 

Mean ± SE 

Range 

Mean ± SE 

Control 
(a *25) 


140-270 

197.72 ± 7.04 

80-120 

100.16 ± 2-44 

Moderate nookers 

<15 

110-246 

215.IS ±6.92 

96-156 

117.75 ±6.62 

(15-20 

(a ■ 1) 




• 

cig/day) 

>13 
(a « 6) 

190-300 

243.30 ± 13,61" 

120-166 

136.67 ± 6.54* 

Heavy smokers 

<15 
(a * 6) 

210-266 

230.13 ± 1.09" 

lu-iss 

137.50 ± 6.39* 

« 20 dg 
day) 

>15 
(a * 5) 

217-300 

251.10 ± 13.43" 

110-136 

139J0 ± 7.11* 


P value*, ^<0-01; •*<0.05, u compared to controls 


higher (P<0.QI) HDU/LDLr and KDL,/T» ratios 
u compared lo control* (Table VI). 

Disctiaaioo 

There is increasing epidemiological evidence on 


the association of cigarette smoking, serum 
lipoprotein* and cardiovascular diseases 17 . In the 
present study, the serum lipids and lipoprotein* of 
cigarette smokers and passive smokers have been 
compared with strict non-smokers. Comparison of 


Source: https://www.industrydocuments.ucsf.edu/docs/tnpxOOOO 
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Tafclt V, Companion of cholesterol of lipoprotein fractions of moderate and heavy s mo ken of different duration with controls 



Du rid on. HDL, (mg/dl) 

LDU (mg/dl) 

VUDU (mg/dl) 


r Ran ge 

Mean ± SE 

Range 

Mean ±SE 

Rangt Mean ± SE 

Control 
<n * 25) 

38-14 

. 58.28±1.80 

75-174 

117.68±5.68 

17-29 - 21.76±0.69 

Moderate 

smokers 

<15 42-64 

(0 = 8) 

5I.OO±2.58 

120-177 

14I.I3±6.19” 

18-37 23.73±2.0g 

(iMOeig/day) 

>15 4S-66 

(n - 6) 

59J3±4J7 

116-201 

157.33±12.94** 

23-33 26;83±1.3$* a 

Heavy 

tmoken 

<15 44-51 

(o * 6) 

51^0±2J9 

134*180 

I3l.83±6.29** 

22-37 27.50 ±2.17* 1 

(<20 eig./day) 

lvalues. *<0.01; 

>15 4&40 49.50±3.4I 

(n * 5) 

••<0.05, at eompared to control* 

146-221 

I70.80±13J3** 

27-36 3l.20±1.7l* 

Table VI. Ratio of HDU/T# and HDU/LDU of moderate and heavy smoken of difiemit duration* eompared with control 



HDU/T. 

HDU/LDU 


r 

Range 

Mean ± SE 

Range 

Mean ± SE 

Control 
<n - 25) 


0.25-0.36 

0.30 ± 0.006 

0-37-0.68 

0.51 ±0.016 

Moderate 

amoken 

<15 
(n c 8) 

0.U-O.2J 

0.24 ±0.014* 

0.25-0.44 

0.37 ± 0.021* 

(15-20 cig./day) 

>15 
(n ■ 6) 

0.21-0.21 

0.24 ±0.012* 

0.3WU7 

0.38 ± 0.024* 

Heavy 

amoken 

<15 

(n * 6) 

0.20-0.25 

0.22 ± 0.008* 

0.29-0.39 

0.J4 ± 0.040* 

(> 20 cig./day) 

P values, *<0.0l. 

>15 
(n * 5) 

a* compared to controls 

0.17-0.24 

0.20 ±0.013* 

0.2MUI 

0.30 ± 0.027* 


T» and T ( level* indicated that cigarette smoking 
raised T, and T f levels. These findings are in 
accordance with the observations of other 
workers 1 ** 1 -', but contrary to a few who did not 
observe such an effect”. Since higher T. and T* 
levels are known to be responsible for the 
development of atherosclerosis*’, it indicates that 
active cigarette smoking can be a major risk factor 
for coronary artery disease. 

Our findings of raised T< and T, levels in 
moderate smokers who had smoked for more than 
15 ye and ia heavy smokers (j.e.,respective of the 
duration of smoking) are in agreement with the 
reports of a number of other workers from 
different parts of the world"' '*'**. However, a 


few workers did not observe any change in T, 
levels in smokers* 0111 

The levels of LDL, and VLDL» were higher in 
heavy smokers or those who had smoked for 
longer duration. The differences observed in 
serum lipoproteins between smokers and non- 
smokers were in accordance with the observations 
of other workers 1 *' J1, **'**. However, Howell” and 
Young** did not observe any difference. The 
HDLr of smokers was lower than that of control 1 
and passive smokers. Recently, Rastogi er *7“ 
have also reported a similar effect on HDLr in 
heavy smokers or those who were smoking for 
longer duration. 

The comparison of the ratios HDL./T, and 


Source: https://www.industrydocuments.ucsf.edu/docs/tnpxOOOO 
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HDLc/LDL< indicated that smokers had a 
significantly lower value. Investigators from the 
Framingham Heart Study 21 have proposed that 
these ratios may be better predictors of coronary 
risk than T# or any of the lipoprotein cholesterol 
levels alone. Lowering of this ratio is known to 
increase the risk of development of cardiovascular 
disease. It is thus clear that smoking is a great 
hazard with respect to cardiovascular diseases. 
Since the ratio of HDLr/LDL* is also significantly 
lower amongst passive smokers, it indicates that 
not only active smokers hut also subjects who are 
in contact with active smokers are at a relatively 
higher risk of developing atherosclerosis. The 
lower degree of risk amongst passive smokers 
compared to that amongst active smokers could 
be due to Lhe Alteration of smoke in the lungs of 
the smokers. Some of the components like 
nicotine and tar are deposited in the lungs of 
active smokers and therefore the passive smokers 
are exposed to a lower density of harmful 
components. Swendsen ef a P* conducted the 
multiple risk factor intervention trial to study the 
effects of passive smoking and the data from their 
vstudy suggested that passive exposure to cigarette 
smoke may have a deleterious impact on the 
health of non-smokers and the non-smokers may 
be at an increased risk of death through passive 
exposure to cigarette smoke. Our findings also 
suport this* as the levels of serum lipids and 
lipoproteins were altered in passive smokers in 
such a manner that it may have a deleterious 
efTect on cardiovascular system. 

The full impact of smoking on cardiovascular 
disease may not be revealed by available 
epidemiological surveys as risk ratios derived from 
these surveys do not necessarily reveal all of the 
cardiovascular consequences of smoking. It has 
been demonstrated that heavy imokers are at a 
higher risk than light smokers 2 . 

In conclusion, our findings suggest that 
smoking alters the serum lipid and lipoproteins 
and these changes become more marked with 
duration and amount of smoking. The passive 
smokers also show relatively less Altered lipid and 
lipoproteins, in a trend similar to that of smokers. 
The alteration in the individual value of lipids and 


lipoproteins is not significant in case of passive 
smokers but the results are significant only in case 
of ratios of HDL f /T* and HDU/LDLr. As 
decrease in this ratio is responsible for the 
development of atherosclerosis, the results indicate 
that even the passive smokers art at a relatively 
higher risk of developing coronary heart disease. 
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